VLDL receptor deficiency enhances intimal thickening after vascular injury but does not affect atherosclerotic lesion area.
The very low density lipoprotein receptor (VLDLR) has been shown to modulate cell migration and foam cell formation in vitro. This suggests a role for the VLDLR in vascular pathology associated with intimal thickening and atherogenesis. In the present paper both intimal thickening and atherosclerosis were studied using VLDLR knockout and transgenic mouse models. The role of the VLDLR in intimal thickening was established in an in vivo model for vascular injury. A non-restrictive cuff was placed around the femoral artery of VLDLR deficient (VLDLR-/-), heterozygous deficient (VLDLR+/-) and wild type (WT) mice. Intimal thickening was assessed after 3 weeks by determining the intima to media (I/M) volume ratio. Both VLDLR-/- (I/M ratio 42%) and VLDLR+/- (I/M ratio 40%) mice showed a significant increase as compared with WT littermates (I/M ratio 25%). The effect of VLDLR deficiency on atherosclerosis was examined in VLDLR-/- mice on an LDLR deficient (LDLR-/-) background. In addition, we assessed whether increased endothelial VLDLR expression levels affect atherosclerotic lesion formation. Therefore, atherosclerosis was studied in LDLR deficient mice that over express the VLDLR in endothelial cells (PVL, LDLR-/-). Both VLDLR deficiency and endothelial VLDLR over expression did not affect the atherosclerotic lesion size. Interestingly, VLDLR-/-, LDLR-/- mice showed a high incidence of necrosis in both fatty streaks and atherosclerotic plaques as compared with LDLR-/- mice (75 vs. 0% and 76 vs. 45%, respectively). In conclusion, deficiency for the VLDLR profoundly increased intimal thickening after vascular injury.